Site-directed mutagenesis of the phosphorylatable serine (Ser8) in C4 phosphoenolpyruvate carboxylase from sorghum. The effect of negative charge at position 8.
The properties of the dephospho and in vitro phosphorylated forms of recombinant sorghum phosphoenolpyruvate carboxylase have been compared with those of the authentic dark (dephospho) and light (phospho) leaf enzyme forms and two mutant enzymes in which the phosphorylatable serine residue (Ser8) has been changed by site-directed mutagenesis to Cys (S8C) or Asp (S8D). Kinetic analysis of the purified recombinant, mutant, and leaf enzyme forms at pH 8.0 indicated virtually identical Vmax, apparent Km (phosphoenolpyruvate), and half-maximal activation (glucose 6-P) values of about 44 units/mg, 1.1 mM, and 0.23 mM, respectively. In contrast, the Ser8, S8C, and dark leaf enzymes were about 3-fold more sensitive to inhibition by L-malate at pH 7.3 than the Ser8-P, S8D, and light leaf enzyme forms. These comparative results indicate that: (i) Ser8 is an important determinant in the regulation of sorghum phosphoenolpyruvate carboxylase activity by negative (L-malate), but not positive (glucose 6-phosphate) metabolite effectors, (ii) phosphorylation of this target residue can be functionally mimicked by Asp, but not Cys, and (iii) negative charge contributes to the effect of regulatory phosphorylation on this C4-photosynthesis enzyme.